5-Hydroxytryptamine-induced vasodilatation in the isolated perfused rat kidney: are endothelial 5-HT1A receptors involved?
Left kidneys obtained from male Wistar rats were perfused with Tyrode solution; the perfusion pressure was measured continuously and taken as an index of vascular resistance in the kidneys. 5-Hydroxytryptamine (5-HT; 3-50 nmol) caused dose-dependent dilator responses in kidneys preconstricted with noradrenaline (0.6 microM) and pretreated with ritanserin (10 nM) and ICS 205930 (10 nM). The 5-HT1 agonist 5-carboxamidotryptamine (5-CT; 16-64 nmol) also caused renal dilatations under similar conditions. The dilator responses to both 5-HT and 5-CT were antagonized by the non-selective 5-HT receptor antagonist metergoline (0.2 microM) and by the selective 5-HT1A receptor antagonist BMY 7378 (0.4 microM). The guanylate cyclase inhibitor methylene blue (30 microM) and the nitric oxide (NO) synthase inhibitor nitro-L-arginine (L-NNA; 100 microM) significantly attenuated the dilator responses to 5-HT and 5-CT. The 5-HT1A agonist 8-hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT; 0.5-16 nmol) also caused dose-dependent dilator responses in preconstricted rat kidneys. These responses were antagonized by metergoline and BMY 7378 and significantly attenuated by the NO inhibitors hemoglobin (10 microM) and L-NNA. The renal dilator responses noted with the beta-adrenoceptor blocker tertatolol (1-32 nmol) were also antagonized by metergoline and BMY 7378 and significantly reduced by L-NNA and hemoglobin. Both 8-OH-DPAT and tertatolol (1-30 microM) significantly reduced the vasoconstrictor responses to angiotensin II (20 pmol). Our data indicate that 5-HT receptors located on the vascular endothelium of the renal circulation are involved in the dilator actions of 5-HT, 5-CT, 8-OH-DPAT and tertatolol, and suggest that these receptors resemble the 5-HT1A subtype.